Technology has not only changed the work practice of designers but also how design is taught and learned. The emergence of digital technology has made computer labs a central learning space for design students. Since this change, studio-based learning in its traditional sense appears to be in decline in higher education institutions. This is in spite of the fact that characteristics of the studio have been identified as supporting interaction, active learning, and social engagement. These, however, are also characteristics connected to the use of Web 2.0 technologies such as Facebook, Flickr, and Skype. Could these services be utilized to revitalize studio culture in a contemporary sense? How can new technologies be used to facilitate interactions between students inherent to traditional studio culture? These questions were explored in practice by documenting student reactions to using Flickr and Skype during a five week project requiring collaboration between first year creative arts students at two geographically distant institutions in Australia. Findings provide a better understanding of how to expand the studio idea into the digital environment, in particular regarding the challenging task of offering the media design major fully online in the near future.
Introduction
Technology has not only changed the work practice of designers but also how design is taught and learned. The emergence of digital technology has made computer labs a central learning space for design students. This is particularly the case in communication design, which comprises areas such as graphic design, digital design, media design, multimedia design, interaction design and visual communication (Design Council, 2005 ; Design Institute of Australia, 2009). A communication designer can engage in a variety of areas such as: 'identity design; editorial and book design; typography; information design; … packaging; animation design; broadcast graphics and film titles; product, web and game interface design; interaction, environmental and exhibition graphics; data visualization; and any other activity of online and offline shaping of visual form' (Icograda, 2011, p. 8) . Because of the wide range of activities that communication designers can engage in, curricula differ from one institution to another (Austerlitz et al., 2008) . Nevertheless, undergraduate degree programs in communication design generally have some common characteristics, like applying similar learning and teaching strategies such as studio-based teaching and project-based learning (Davis, 2008; McCarthy & Almeida, 2002) .
The characteristics of the studio, hence studio-based teaching in art, architecture and design, have been identified as supporting interaction, active learning and social engagement (e.g. STP, 2009 ). These, however, are also characteristics connected to the use of social media (such as Facebook and Flickr) in higher education learning environments. While design education 'is already often cited as the paradigm for new types of learning, because of its emphasis on open-ended, multi-disciplinary and problem-based learning; on open-plan and studio-based learning, built around collaborative critique and self-reflective iteration' (Boys, 2011, p. 8) , the studio which facilitates these types of learning appears to be in decline (Ellmers, 2005; Morkel, 2011; STP, 2009) . At same time, Web 2.0 technologies, in particular social media, promise to offer 'educators more ways to engage learners than any preceding educational technology' (LeNoue, Hall, & Eighmy, 2011) . Could Web 2.0 technologies, particularly social media, be utilized to revitalize studio culture in a contemporary sense?
Characteristics and Qualities of the Design Studio
A central pedagogy in design education is studio-based teaching (Sara, 2006; Shreeve, Wareing, & Drew, 2008) . Design learning in studios is often structured around projects where students respond to complex and open-ended assignments (Kuhn, 2001 ) with significant hands-on activities (McCarthy & Almeida, 2002) . Studio-based teaching and design learning is usually student-centered and built around 'dialogical learning and teaching' (Danvers, 2003, p. 51) . This means that design learning is structured around an ongoing dialogue between students and educators, tutors, and support staff (Danvers, 2003; Shreeve, 2011) . Studiobased learning uses the pedagogical concept of 'learning-by-doing' (Schön, 1983 (Schön, , 1987 and is grounded in Kolb's (1984) experiential learning model. The dialogue between students and educators, tutors, peers or visiting professionals is continued in 'critiques' in which finished work or works-in-progress are discussed in formal and informal ways (Kuhn, 2001; Wands, 2001) .
Studio-based teaching, and hence the design studio as a higher education learning space, is seen as unique in that it is both a work space and a social environment (Hart, Zamenopoulos, & Garner, 2011) . According to Shreeve (2011) , studio-based teaching supports the creation of a social space where students can develop peer learning and which is key to the development of a community of practice (Wenger, 1998) . The community and social aspect of the design studio facilitate a sense of belonging that can motivate students to learn (Gee & Miller, 2006; Sandbach, 2011) . The design studio enables 'collective learning, interaction, passion and dedication for the discipline, nurturing independence of, and for, reflexive learning' (STP, 2009, p. 14) . Yet the prevalence of the studio in design education itself is weakening (Ellmers, 2005; Morkel, 2011; STP, 2009 ). There are several reasons for this to occur. In communication design education, the computer lab has become central to design learning. The notion of providing each design student with a dedicated workspace in a studio, equipped with necessary hardware and software, is unsustainable in most institutions. Higher enrolment numbers and budget cuts have seen increasing pressure on resources for studio subjects, which are usually more expensive to teach than subjects in other disciplines (STP, 2009 ). Overall, studio-based teaching in a traditional design studio as a physical space is becoming much more difficult to sustain.
Social Media in Design Education
Social media are 'a group of Internet-based applications that build on the ideological and technological foundations of Web 2.0, and that allow the creation and exchange of User Generated Content' (Kaplan & Haenlein, 2010, p. 61) . Social media 'have provided Internet users with the ability to easily create, contribute, communicate, and collaborate in the online environment without [the] need for specialized programming knowledge' (LeNoue, Hall, & Eighmy, 2011, p. 5) . There are a variety of types of social media: social networks like Facebook and LinkedIn where users generate a profile and connect to other people; media sharing websites such as YouTube and Flickr, that allow users to upload and share media (e.g. pictures, videos); blogs (e.g. Wordpress) and microblogs (e.g. Twitter) that allow users to publish news; and socially curated sites such as Reddit, where users socially curate and promote news and stories (Grahl, 2012 (Tam, 2013) .
Recent studies propose the use of Web 2.0 technology, particularly social media, in the higher education context to support interaction, active learning, and social engagement. Social media in particular have the potential to enhance student success (Davis, Deil-Amen, Rios-Aguilar, & Canche, 2012) . Hunt, Huijser and Sankey (2011) suggest that there are parallels between what Barnes, Marateo and Ferris (2007) refer to as Net Generation students, who need interactivity, active engagement, social interaction and self-directed learning opportunities, and characteristics of Web 2.0 technologies such as social media. That is, social networking opportunities can create a connectedness and a sense of belonging (e.g. Davis, Deil-Amen, Rios-Aguilar, & Canche, 2012; Hunt, Huijser, & Sankey, 2011) . 'Social media technology links people together in ways that resemble traditional feelings of connection, belonging, loosely defined memberships, exchange of feelings and ideas, and the reporting of experiences and actions' (Davis, Deil-Amen, Rios-Aguilar, & Canches, 2012) .
Research on the use of social media as a teaching and learning tool in design education is sparse. Some research places architectural design education on the forefront. Pak and Verbeke (2012) , for example, suggest a 'Design Studio 2.0' that utilizes Web 2.0 technologies in a graduate urban architectural design studio, claiming 'that with the help of e-learning strategies, it is possible to support, augment and enrich the reflective communication between the design students and studio teachers ' (p. 516) . They see the potential in that students, while 'disconnected from the physical studio environment, … can still learn from and comment on each others' projects and create a collective understanding of the design problem(s), the design context and the whole studio process' (Pak & Verbeke, 2012, p. 504) . Ham and Schnabel (2011) also argue that Web 2.0 social software can be used to extend conversations between students and educators on an additional platform. Tate and Osborne (2013) have also recently conducted a study exploring 'whether or not Facebook could be used to increase the social interactions within an architectural studio', which revealed that in their case a 'sense of community was developed within the most successful online studio groups, with participation the key to the quality of social interaction in this medium. ' Allen, Caple, Coleman and Nguyen (2012) , who utilized Facebook as a social community space in classes in the School of Fine Arts and the Faculty of the Built Environment, reported an 'increased interaction between students and peers, students and lecturer, and students and tutors, which led to development of a learning community with shared resources.' Similar to findings in other disciplines, Ivalo and Gachago (2010, in Morkel, 2011) found that, in their architecture studio, the use of 'Facebook groups and blogs encourage [d] peer to peer support, collaborative learning, creation of student-generated content and improve interaction between staff and students, which are powerful indicators for student engagement. ' Morkel (2011) equally found in her study that the 'online learning environment through Facebook does seem to provide a place for interaction, communication and dialogue.'
Exploring the Effectiveness and Use of Social Media in an Undergraduate Media Design Context
Utilizing the social media tools of the Learning Management System (LMS) Blackboard in the Media Design major of the Bachelor of New Media Arts degree in the School of Creative Arts at James Cook University is almost a 'tradition'. Since 2007 media design students are required to contribute to discussion boards and make use of other collaborative tools of the LMS (e.g. blogs, Blackboard groups) to communicate, share, and critique ideas online. Students upload links on Blackboard to media sharing services, such as YouTube, and can view or download lecture recordings (podcasts) they might have missed or want to review. Since more recently, media design students also learn how to build their virtual/digital identity and how to promote themselves in the digitally networked world by making use of social media tools such as the professional networking site LinkedIn. Nevertheless an intentional use of social media as a teaching and learning strategy outside the university's LMS has not yet taken place. In order to develop a better understanding of how social media can be utilized in media design education, either as part of a blended delivery mode (face-to-face combined with online elements), or in preparation for the future delivery of the media design major fully online, a study in a first year media design subject was conducted.
Project Design: The Design Studio Extended
Living in the Tropics -Life in the City was a long distance collaborative visual communication design project between first year design students at the School of Creative Arts at James Cook University, located in North Queensland, and first year photography students at CATC Design School located in Melbourne (Figure 1 ). Students from both institutions were engaged in a five week collaborative project which utilized the photo sharing website Flickr and the voice-over-IP communication service Skype as central technologies. 
Project Brief
People are all exposed to a great deal of common visual information. Sources may include: television programs, magazines, books, outdoor advertising, and the Internet. However, differences still exist in the ways that we conceptualize and visualize different ideas dependent on our location and cultural context. In this exercise, students explored the differences in conceptualization and visual approaches taken to common themes, between those studying in the northern, regional tropics, and those studying in the urban, temperate south in Australia.
Creative arts students studying in Melbourne (urban, temperate south) and in Townsville (regional, tropical north) were asked to make a series of images on nine different topics: Space, Place, Freedom, Fear, Opportunity, Culture, Fun, Sensation, and Me.
Project Timeline
In week one, students were introduced to the project both in Townsville and Melbourne respectively. Students had time to take pictures during the first two weeks (Figure 2 , Figure 3 ) and outcomes were discussed within tutorial groups in each location. In week three, students uploaded their images to the Flickr folio 'Townsville images on nine visual themes' (http://www.flickr.com/groups/tvl9images) or 'Melbourne images on nine visual themes' (http://www.flickr.com/groups/mel9images) ( Figure 4) . Because of the large number of students in Townsville (n=142), media design students worked in twenty-three groups in Townsville, while students in Melbourne (n=18) worked individually. Students in each location viewed the images on Flickr and discussed them in their tutorial groups. Students were then asked to reflect in writing on the differences between the Melbourne and Townsville images for each topic in regards to influences of location, environment and cultural context. In week four, Skype was used to engage both student groups into a face-to-face discussion and to share their observations. In this one hour session Townsville and Melbourne students discussed the differences in interpretation of each topic, contrasts therein, and, in particular, any surprises that they experienced between locations ( Figure 5 ). Week five saw the submission of a journal from each student that included the nine images taken, the highest contrasting images from the other location, a summary of student beliefs concerning the influence of location and context on visual communication, and a short commentary on what students learned in group discussions and from the Skype session. 
Methodology
It was determined that this research study would be best framed by a pragmatic approach (Punch, 2009) . The selection of an approach was directly linked to the purpose and the nature of the research questions asked (Armitage, 2007) . The overarching research question (Could Web 2.0 technologies, particularly social media, be utilized to revitalize studio culture in a contemporary sense?) and sub-question (Can Web 2.0 technologies be used to facilitate interactions between students inherent to traditional studio culture?) were open and hence of exploratory nature. The questions were explored in practice by documenting student reactions to using Flickr and Skype during a five week project requiring collaboration between first year creative arts students at two geographically distant institutions in Australia.
Research Design and Data Collection
The mixing of qualitative and quantitative data hence a research design that best helps to answer the research questions was chosen (Johnson & Christensen, 2008; Punch, 2009; Teddlie & Tashakkori, 2009 ). Statistical forms of data and meaning-based data were mixed to illustrate or elaborate on an issue and/or to enhance understanding and present a more complete picture of the researched phenomenon (Fielding, 2012; Rossmann & Wilson, 1995) . The design for the qualitative part was interpretive qualitative research design because the researcher tried to understand participants' meaning making through an event or case (Altheide & Johnson, 2011; Merriam, 1998) .
When considering sampling strategies convenience sampling belonging to a non-probability sample design (Landreneau & Creek, 2008) was considered as most appropriate in the case of exploring media design students' perspectives. When considering which methods of data collection (e.g. questionnaires, interviews) to apply, it was decided to obtain quantitative data through questionnaires and qualitative data through open-ended questions in questionnaires. The decision to use questionnaires for the collection of both data types (quantitative and qualitative data) at the same time was driven by the advantage of accessing large numbers of participants in a short timeframe. Questionnaires were also considered to be the most appropriate instrument to obtain an initial overview of a situation; for example students were asked a closed-ended question: Did you enjoy working with students from another region? (yes/no). Respondents were then asked for elaboration through open-ended questions: Why did you or why didn't you enjoy working with students from another region? Please explain. Therefore, questionnaires would not only return data on measurable indicators (e.g. How many students enjoyed the learning experience?) but would also provide deeper insight into the researched phenomena through collecting qualitative feedback through open-ended questions. According to Gray and Malins (2004) , another advantage of using questionnaires is that the anonymity of respondents may also encourage greater honesty.
In order to explore the effectiveness of the use of social media in the media design subject, first year media design students (n=142) were asked to participate in an online questionnaire that was designed and delivered using the online survey platform SurveyMonkey at the end of the project. Of the 142 first year media design students who participated in the long distance collaboration, 76 students responded in the online questionnaire, which is a response rate of 53.5%.
Data Analysis
SurveyMonkey automatically provided basic statistical data such as the tally of response totals, percentages, and response counts for quantitative data. Qualitative feedback from the online questionnaire was downloaded in pdf format and analyzed using the software NVivo-a qualitative data analysis program. In order to draw out essential characteristics of the qualitative data, NVivo was utilized to segment qualitative data and then coded through labels assigned to pieces of data (Punch, 2009 ). In the process, two types of coding (Punch, 2009) were applied: topic coding where the overarching theme was identified and analytic coding which looked at what was going on and what was said. Coding categories (topic coding) were not pre-established but left to emerge through grouping analytical coding units.
Findings: Reflections of First Year Media Design Students
Of the first year media design students in Townsville who responded, 87% of students (66) did enjoy the project and 13% (10) did not. The reason for this mostly positive feedback was identified by the majority of media design students (79%, 60 students) as being the long distance exchange with students from Melbourne. For 20% of students (15), it did not make a difference that they worked with students from another region and one student (1%) did not like the exchange. Nevertheless, 96% of students (73) agreed that they learned more about the relationship between words and images and the way we communicate visually by seeing and discussing the work of students from the other region using Flickr and Skype. Table 1 overviews the quantitative data. This semester you worked on a project that focused on differences that might exist in the way that we visually interpret words based on location. Did you enjoy working on this project?
Yes From the qualitative feedback provided by media design students, general trends could be identified. Each trend is illustrated with a typical comment from students. Media design students stated that sharing images on Flickr and discussing these in groups enabled them to:
see and experience the contrast between and distinctiveness of the work from students from these two locations first hand. Furthermore, media design students stated that, in addition to becoming more proficient in image editing and graphic software, some students learned to work with Flickr as an outcome of this class. It was interesting that several students did not know how to use Flickr prior to participating in this subject. Overall, there were a wide range of additional learning outcomes achieved through this five week project which are best illustrated by the typical comments from media design students below: 
Discussion and Conclusion
Although this is a small-scale study, the findings provide some insight as to if and how social media can be effectively used as an extension of face-to-face teaching in design education in a higher education context. Using Web 2.0 technology as educational technology for teaching this five week project has proven successful in creating an engaging learning activity for students as suggested by LeNoue, Hall, and Eighmy (2011) . Feedback from the media design students suggests that the intended learning outcomes of this project have been achieved. This is despite, or better because, of students being in different locations.
In the first year media design subject, Flickr and Skype were used to facilitate communication and exchange between students in geographically different locations. Web 2.0 technology was used to bridge the distance and facilitate exchange, communication, and collaboration in the virtual environment. It is clear that certain learning outcomes in this first year media design subject could not have been achieved without the use of Flickr and Skype as tools for exchange and communication across the distant locations within the given timeframe. Connecting these two classes, one located in the urban, temperate south, and the other in the regional, tropical north, was easy for educators to set up and manage. To achieve similar learning outcomes-a first-hand experience of a place with a different social, cultural and natural environment that enables students to experience contrast and identify the distinctiveness of their own habitatwould require students and educators to travel. This is resource-intense in terms of time and money for all involved.
Although the project would have not been possible without using Flickr and Skype, technology was secondary to the content taught and learning outcomes to be achieved. The time 'to deal with technology' (set up, troubleshoot) was minimal from the educators' side. Students engaged easily with Flickr and overall working with Flickr was without problems for students. Therefore, technology, in this particular case Flickr and Skype, was not considered a stumbling block or barrier to learning as this has been identified in some earlier studies that engaged students in digitally mediated design education (e.g. Bennett, 2009; Hart, Zamenopoulos, & Garner, 2011) . Web 2.0 technology was used as a tool to successfully facilitate and enable the learning outcomes.
Social media can enable a culture of sharing and increased interaction between students as discussed by Allen, Caple, Coleman, and Nguyen (2012) , Davis, Deil-Amen, Rios-Aguilar, and Canche (2012), Morkel (2011) and Tate and Osborne (2013) which is indeed similar to the traditional studio culture, in which the face-to-face dialogue among students and between students and educators facilitates the sharing and discussing of ideas and the subsequent peer learning (e.g. Shreeve, 2011; STP, 2009 ). This process is deeply embedded in and an inherent part of design learning. Findings from this research study suggest that peer learning took place through ongoing communication, interaction and exchange between members of a group, between groups (23 groups in Townsville) and finally between students in the two different locations. Flickr and Skype supported social learning in this project as discussed for example by Davis, Deil-Amen, Rios-Aguilar, and Canche (2012) in that the 'understanding of content [was] socially constructed through conversations about that content and through grounded interactions around problems or actions' (Brown, 2008, p. xii) . The five week project was intended to initiate conversations and discussions. Using Flickr enabled students to engage in an ongoing dialogue and Skype allowed to continue that dialogue in a more direct fashion. Overall, the interaction between students facilitated through Web 2.0 technology can be seen as supporting the creation of a learning culture based on dialogical learning (Danvers, 2003) , which is a cornerstone of the traditional design studio.
While Skype required students in both locations to be present in the classroom in order to interact in real time (synchronous activity), the use of Flickr enabled students to continue their discussion and exchange outside assigned tutorial times (asynchronous activity). Although not part of this study, future research could explore the extent to which students take advantage of this opportunity. Overall, using Web 2.0 technology as educational technology in design education can be recommended as an extension of the traditional design studio. As Pak and Verbeke (2012) argue that e-learning strategies which involve Web 2.0 technology support reflective communication between design students and students and educators in architecture design education, this study confirms their view in regards to supporting and enabling communication and exchange between students. However, in order to explore to what extent Web 2.0 technology and in particular social media can completely substitute face-to-face design education further research needs to be undertaken. Certainly, longer, more in-depth studies are needed particularly studies that focus on exploring the effectiveness of Web 2.0 technology in a design degree that is delivered fully online.
The combination of engaging students in asynchronous activities (Flickr) and synchronous activities (Skype) as well as the combination of face-to-face and virtual dialogue during the five week project is seen as significant factor for the success of this project and students achieving intended learning outcomes. Whether such project or design education in general can be effective when teaching and learning is based only on asynchronous activities needs to be explored. Furthermore, this study focused on the effectiveness of Flickr and Skype as extension of a traditional design learning environment. More research is needed to explore the effectiveness of other social media tools such as Facebook. However, in the first year media design subject Flickr and Skype provided a viable opportunity to recreate features of the traditional design studio in the virtual environment. Flickr and Skype have emerged in this study as useful tools in creating dialogue and exchange. Such learning activity involving Web 2.0 technology can be recommended for extending the traditional design studio and offering the media design degree in a blended delivery mode in the future.
